Abstract: Epstein-Barr virus oncogenic latent membrane protein 1 (LMP1) has been known to 1 7 play important roles in nasopharyngeal carcinoma (NPC). LMP1 gene also induced a variety of 1 8 microRNAs (miRNAs) which bear pivotal roles in regulation of mRNAs expression. However, 1 9
Introduction 3 3
Nasopharyngeal carcinoma is a primary cancer arising from the nasopharynx. The disease 3 4 commonly distributes in certain regions of East Asia and Africa, especially in Guangdong prov-3 5 ince of China [1] . It is generally considered that genetic susceptibility, Epstein-Barr virus (EBV) 3 6 infection and environmental factors were involved in the pathogenesis of NPC. Linkage analysis 3 7
showed that several susceptibility loci were related to the etiology of NPC in China [2, 3] . Con-3 8 sumption of salt-preserved fish may also play an important role in NPC [4] . 3 9
EBV is an enveloped, double-stranded human DNA herpesvirus. It infects more than 90% of 4 0 the global adult people being for life and in most carriers the infection is usually asymptomatic. 4 1
Nevertheless, EBV has oncogenic properties for several malignancies including Hodgkin's disease, 4 2
Burkitt's lymphoma, as well as undifferentiated NPC [5] . The consistent detection of virus in NPC 4 3 cases and the continuous expression of virus genes indicate that EBV is crucial for the malignant 4 4
growth. The circulating cell free EBV DNA is well-recognized biomarker in undifferentiated NPC 4 5 [6] . EBV latently infects NPC cells by expressing multiple virus genes including EBV nuclear 4 6 antigens 1 (EBNA1), the latent membrane proteins (LMP1) , 2A, and 2B and viral noncoding 4 7
RNAs. Among them, LMP1 oncoprotein may play a critical role in the initiation and progression 4 8 of NPC as well as the invasion and metastasis [7] [8] [9] . LMP1 is a 66kDa integral membrane protein 4 9
consisting of a cytoplasmic amino-terminus, six transmembrane domains and a large cytoplasmic 5 0 C-terminal tail comprising three regions: transformation effector site (TES)/C-terminal activating 5 1 regions (CTAR) 1, 2 and 3. CTAR1, CTAR2 are responsible for recruiting cellular signaling mol-5 2 ecules of the tumor necrosis factor receptor associated factor (TRAF) family and TRAF-associated 5 3 death domain protein (TRADD) and the activation of the nuclear factor kap-5 4 pa-light-chain-enhancer of activated B cells (NF-κB) and c-Jun N-terminal protein kinase (JNK) 5 5 /DNA-binding activity of activator protein-1 (AP-1) signaling [10, 11] . 5 6
It is well recognized that the many small non-coding microRNAs (miRNAs) play pivotal role 5 7
in regulation the homeostasis of mRNAs expression in physiological and pathological process [12] . 5 8
MiRNAs can bind to the specific regions in the target mRNAs, thus leading to the degradation or 51 0 0 Micro RNA target genes were predicted mainly based on the bioinformatic platform 1 0 1 miRWalk 2.0 [23] . The platform integrates information from 12 miRNA-target databases, includ-1 0 2 ing prediction datasets and validated information: MiRWalk, MicroT4, miRanda, miRBridge, 1 0 3 miRDB, miRMap, miRNAMap, PICTAR2, PITA, RNA22, RNAhybrid, Targetscan. The 3' un-1 0 4 translated regions for the target genes were used as the primary base-pairing regions of miRNAs 1 0 5 [24] . The miRNA-gene pairs that were common in at least five databases and met with P<0.05 1 0 6 were regard as reliable. The miRNA target mRNAs were then compared with the genes in STC 1 0 7 models and the overlapped genes were filtered for further analysis. The LMP1 associated 1 0 8 miRNA-mRNA interactomes was further visualized using the Cytoscape 3.5.1 platform [25] . In 1 0 9 addition, DEGs of GSE29297 and GSE12452 were used to construct a protein-protein interaction 1 1 0 networks based on GCBI platform. The details of the network construction algorithm were de-1 1 1 scribed on GCBI platform. 1 1 2
Results

3
Identification of DEGs and DE-miRNAs associated with LMP1 1 1 4
In the present study, the mRNA profiling dataset GSE29297 was analyzed on GCBI platform. 1 1 5 Samples in the dataset were divided into five groups according to the TES2 stimulation period. 1 1 6 3109 probes for 2787 DEGs were identified after background correction and normalization (P 1 1 7 value<0.05, Q value<0.05, Figure 1 ). 41 samples (including 31 NPC samples and 10 normal tis-1 1 8 sues) in the dataset GSE12452 were divided into two groups using GCBI tools. 2566 probes for 1 1 9
1815 genes were up-regulated and 2021 probes for 1507 genes were down-regulated. The criteria 1 2 0 were set to adjust P value <0.05 and FC>1.5 (Figure 2 Network Analysis
The protein-protein coexpression network showed that a number of genes presented higher 1 5 5 node degree including exportin 1(XPO1), eukaryotic translation initiation factor 3(EIF3E), tran-1 5 6 scription elongation regulator 1(TCERG1), anaphase promoting complex subunit 5 (ANAPC5), 1 5 7 cytochrome c, somatic (CYCS) (Figure 4 ). The pathway relation network showed that MAPK 1 5 8 signaling pathway, pathway of cell cycle and apoptosis and p53 signaling pathway were signifi-1 5 9 cant-enriched downstream pathways, while the pathway in cancer regulated significantly upstream 1 6 0 ( Figure 5 ).
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